Exosomes: a new delivery system for tumor antigens in cancer immunotherapy.
Exosomes are small membrane vesicles that are released into the extracellular environment during fusion of multivesicular bodies with plasma membrane. Exosomes are secreted by various cell types including hematopoietic cells, normal epithelial cells and even some tumor cells. They are known to carry MHC class I, various costimulatory molecules and some tetraspanins. Recent studies have shown the potential of using native exosomes as immunologic stimulants. Here, we demonstrate a novel means of using exosomes engineered to express a specific tumor antigen to generate an immune response against tumors. We expressed a target tumor antigen, human MUC1 (hMUC1), in 2 MHC type-distinct mouse cell lines, CT26 and TA3HA. Analysis of exosomes purified from these cells revealed that exosomes contained the target MUC1 antigen on their surfaces as well as other well-described exosomal proteins, including Hsc70 and MHC class I molecules. In addition, both autologous and allogenic exosomes were able to stimulate the activation of immune cells and suppress hMUC1-expressing tumor growth in a MUC1-specific and dose-related manner. Therefore, these data suggest that exosomes can be engineered from tumor cell lines to deliver a target immunogen capable of inducing an effective immune response and that they may represent a new cell-free tumor vaccine.